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Dendrobii Officinalis Caulis in Typical Karst Area
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[Abstract] Objective: To systematically evaluate the safety of heavy metals in Dendrobii Officinalis
Caulis and its rhizosphere soil and bedrock in epiphytic culture imitated wild rock fissure. The distribution

characteristics of heavy metals in carbonate-black limestone-Dendrobii Officinalis Caulis system in the study area
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were analyzed. Method: Samples of biennial Dendrobii Officinalis Caulis, black calcareous soil and carbonate
rocks were collected from fracture-epiphytic culture in karst area of Guizhou province. The contents of Cu, Pb,
As, Cd in Dendrobii Officinalis Caulis, and Cu, Pb, As, Cd, Cr in soil and bedrock were determined by
inductively coupled plasma-mass spectrometry (ICP-MS). The detection conditions were as follows: plasma
power of 1 550 W, feedback power of 2 W, sampling depth of 9 mm, atomization chamber temperature at 2 °C,
analysis mode of full quantitative, and double charge of <1.5%. Hg content in Dendrobii Officinalis Caulis was
determined by atomic fluorescence spectrometry, and Hg content in soil and bedrock was determined by mercury
analyzer. SPSS 26.0 software was used to analyze the test data. Result: The contents of Cu, Pb, As, Cd and Hg
in Dendrobii Officinalis Caulis were all within the safety threshold. The contents of Pb, As, Cd, Hg and Cr in
black calcarcous soil were higher than the corresponding background values of Chinese soil (P<0.05, P<0.01),
Cd in black calcareous soil was slightly polluted, while Cr, Cu, As, Pb and Hg were clean. The contents of Cu,
As, Pb, Cd, Hg and Cr in carbonate rocks were significantly lower than those in black calcareous soil (P<0.01).
The order of heavy metals in black calcareous soil affected by parent rock was Hg>Cd>Cu>As>Cr>Pb. The
bioconcentration factor (BCF) of heavy metals in Dendrobii Officinalis Caulis was in the order of Cu>Cd>Pb=
Hg>As, but the BCFs of these five heavy metals were all low (all <10% ). The contents of Cu, Pb, Cd and Hg
in Dendrobii Officinalis Caulis increased slightly with the increase of heavy metal content in the rhizosphere soil,
while the content of As decreased with the increase of As content in the rhizosphere soil. In addition to Cu content
in Dendrobii Officinalis Caulis, the migration characteristics of Pb, As, Cd and Hg in the system of carbonate-
black limestone-Dendrobii Officinalis Caulis showed consistency. Conclusion: The distribution characteristics
of heavy metals in geotechnical plant system in the study area show obvious inheritance. The characteristics of
high content, low activity and low pollution risk of heavy metals in black limestone soil and low BCF are the
main factors affecting the safety threshold of five heavy metals in Dendrobii Officinalis Caulis.

[Keywords] Dendrobii Officinalis Caulis; heavy metals; rhizosphere soil; carbonate rock; karst

area; inductively coupled plasma-mass spectrometry (ICP-MS); atomic fluorescence spectrometry
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Fig. 1 Stonegrowing Dendrobii Officinalis Caulis and its growing

environment

W WUA R B0 5 24 2 kg, IF L F+F GPS ic 5t 4}
Ty REah A bn o B N AR K RIS vk 3K,
FHEREE MUKy B )5, 4 200 H i, I 5 257, 23 4
B o 58 DR R AR UL P 2

24.903°N

N e

S17]

© KR
P P X

104.959°E
B2 HRARMBEBRREAMLTE

Fig. 2 Geographical locations and sampling sites of study area
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Table 1 Classification standard of heavy metal pollution in soil
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EE RS-

25 BEAOfNESESTESTN Sk afd
Cu, As,Pb,Cd, Hg it 1 77 %4 53 il (2.204+1.125) ,
(0.167+0.049) , (1.195+0.521) , (0.105+0.028) ,
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Table 2 Contents of heavy metals in Dendrobii Officinalis Caulis
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Table 4 Bioconcentration factors of heavy metals in Dendrobii

Officinalis Caulis %
BCF
JLH
BUH (X+5,n=16) e KAH fe/ME

Cu 8.5+2.0 11.7 5.4
As 0.5+0.3 1.5 0.2
Pb 0.9+0.4 1.6 0.6
Cd 2.1£0.5 2.9 1.4
Hg? 0.9+0.1 1.1 0.7
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Fig. 3 Relationship between heavy metal contents in rhizosphere soil and Dendrobii Officinalis Caulis
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